Secretion of soluble functional insulin receptors by transfected NIH3T3 cells.
In order to determine whether the human insulin receptor ectodomain can be expressed as a functional protein, the coding regions for the transmembrane and cytoplasmic domain of a full-length human insulin receptor cDNA were deleted by site-directed mutagenesis, and the resultant construct was inserted into a bovine papilloma virus vector under the control of the mouse metallothionein promoter. After transfection of mouse NIH3T3 cells, a cell line secreting an insulin binding protein was isolated. The insulin binding alpha subunit had an Mr of 138,000 and a beta subunit of Mr 48,000 (compared to 147,000 and 105,000 for the full-length human insulin receptor expressed in NIH3T3 cells). This difference in size of the alpha subunit was due to a difference in glycosylation as N-glycanase digestion reduced the apparent size of the alpha subunits of secreted and normal membrane-bound receptors to identical values. The secreted receptor formed disulfide-linked heterotetrameric structures with an Mr of 280,000. It was synthesized as an Mr 160,000 precursor which was cleaved into mature subunits with a t1/2 of 3 h. Increasing expression of the cDNA by induction with sodium butyrate lead to the appearance of an Mr 180,000 protein in the medium as well as the mature alpha and beta subunits. A Scatchard plot of insulin binding to the secreted receptor was curvilinear with a Kd of 7 X 10(-10) M for the high affinity sites and 10(-7) M for the low affinity site (compared to Kd values of 1.1 X 10(-9) M and 10(-7) M, respectively, for human insulin receptors expressed in these cells.